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We show that if G is a connected graph with the same proper convex subgraphs as (Kn)', the 
Cartesian product of r copies of Kn, r >t 2, n >t 3, then [V(G)I ~> n" with equality if and only if 
G is isomorphic to (Kn)'. 
In this note we consider only connected finite undirected simple graphs. 
The complete graph of order n is denoted by K,. The graph obtained by 
deleting an edge from Ks is denoted by J,,, n >I 3. For any graph G, we let V(G)  
and E(G)  denote the vertex set and the edge set of G, respectively. For any two 
graphs G1, G2, we let G, x G2 denote the Cartesian product of G1 and G2, that is 
to say, 
V(G1 x G2)= V(G,) x V(G2), 
E(G, X G2)= {((x,, x2), (y,, Y2))Ix,=y, 
and (x2, Y2) • E(G2), or (x,, y,) • E(GO and x2 = Y2}. 
Let G be a graph. An induced subgraph H of G is said to be convex if for any 
two vertices x, y • V(H) ,  H contains all paths joining x and y in G with minimum 
length. By a proper convex subgraph, we mean a convex subgraph which is not 
the empty graph or the whole graph. We let ~(G) denote the set of isomorphism 
classes of graphs which appear as a proper convex subgraph of G. 
The purpose of this note is to remark that the result of Cruyce [1] can be 
generalized as follows. 
Theorem. Let hi ,  . . . , n, be a sequence of integers uch that ni >t 2 for all i, r >I 2, 
and let G be a graph with ~(G) = ~(Kn, x . . . x Kn,). Assume that either ni >t 3 for 
some i or r>~3. Then IV(G)I >~n, . ' .n r  with equality if and only if G = 
Kn, x . . . xK , .  
The case in which ni = 2 is settled in [1], and our proof is a straightforward 
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generalization of the argument used in [1]. So we merely indicate the outline of 
the proof by the following two propositions. 
Definition. Let n t> 1 be an integer. Let H be a proper convex subgraph of G. G 
is called an n-convexitizer of H if the following conditions are satisfied. (Here 
F(x) denote the set of vertices adjacent o x.) 
(i) Ir(x) ca V(H) I  = n for all x • V(G)  - V(H). 
(ii) The sets F(x) n V(H)  where x • V(G)  - V(H)  form a partition of V(H),  
i.e., 
V(H) = U (F(x) n V(H))  (disjoint union). 
xeV(G)-V(H) 
(iii) For each x • V(G)  - V(H),  any two distinct vertices in F(x) n V(H) are 
adjacent. 
(iv) If x, y are two distinct adjacent vertices of V(G) -  V(H),  then, for any 
vertex u • r (x)  n V(H) ,  r (u)  n ( r (y)  n V(H)  4: O. 
(v) If x, y are two distinct non-adjacent vertices of V(G) - V(H),  then no 
vertex of F(x) n V(H)  is adjacent to a vertex of F(y) N V(H). 
Proposition 1. Let n >1 1 be an integer. Let H be a proper convex subgraph of a 
graph G. Assume that Jk $~(G)  for all 3 <~ k <~ n + 2 and K,,+2 ~ ~(G). Assume 
further that IV(G)I ~<((n + 1)/n)Iv(H)I and G~J,,+I, J,,+2, K,,+2. Then G is an 
n-convexitizer of H. 
Sketch of Proof. Show that IF(x) n V(H)I ~< n for all x • V(G)  - V(H),  and that 
IF(u) - V(H)I I> 1 for all u • V(H).  
Proposition 2. Let H1, • • •, Hr be graphs, and set H = 1"11 x • • • x Hr. Assume that 
H has an n-convexitizer G. Then for some 1 <~ t <~ r, Ht has an n-convexitizer Gt 
such that 
G = H1 x . . . x H~_ l  x G~ x H ,+~ x . . . x H , .  
Sketch of Proof. It suffices to prove the proposition when r = 2. Thus, letting 
r = 2, show first that one of the following holds: 
(1) For any x e V(G)  - V(H),  F(x) n V(H)  is of the form 
Ax{a) ,  A~_V(H1) and aeV(H2)  with (A ) --- K, ; 
or 
(2) For any x • V(G) -  V(H),  F (x)O V(H)  is of the form 
{b}xB,  b•V(Ha)  and B~_V(H2) w i th (B)=-K , .  
(Here (X) denotes the subgraph induced by X.) Next, assuming (1) holds, prove 
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that the sets, 
{Xc_ V(HO I X x {a}= F(x)N V(H)forsomex ~V(G)- V(H)}, 
a e V(H2), 
of subsets of V(H1), each of which is a partition of V(H1), are all equal. 
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